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ATLANTIC TESTING LABORATORIES, LIMITED

Box 29
Canton, N.Y. 13617
(315) 386-4578

August 4, 1988 _ Box 356
‘ Cicero. N.Y. 13039

(315) 699-5281

U. S. Army Corps of Engineers
New England Division

424 Trapelo Road

Waltham, MA 02254-919

Attn: Mr. Tim Beauchemin

Re: North Springfield Dam Test Drain Installation
(Horizontal Holes)
North Springfield, Vermont
Contract No. DACW33-87-D-0007
Delivery Order No. 0005
ATL Report No. CD032-2-8-88

Gentlemen:
In accordance with your Delivery Order No. 0005 dated 88,

May 11, attached 1is one final copy of our Engineering
report for the Test Drain Installation performed at North

Springfield, Vermont.

By copy of this letter, we are also transmitting two
copies of the report to the Chief of the Geotechnical En-

gineering Branch.

Please feel free to contact me should you have any ques-
tions or comments.

Respectfully submitted,
_}&A{7af7 /@Lbz}ééf———
Gregory Hargrave
Geologist

GH/smf

encs.

cc: Chief, Geotechnical Engineering Branch

TESTING ¢ INSPECTION e SUBSURFACE EXPLORATION
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SECTION 1
NORTH SPRINGFIELD DAM TEST DRAIN INSTALLATION
North Springfield, Vermont

Contract No. DACW 33-87-0007
Delivery Order No. 0005

Contracting Officer:

Stanley J. Murphy, Lt. Colonel, CE
Deputy Division Engineer

PREPARED FOR: U.S. Army Corps of Engineers
New Endland Division
424 Trapelo Road
Waltham, MA 02254-9149

PREPARED BY: Atlantic Testing Laboratories, Limited
P.O. Box 29
Canton, NY 13617

ATL Report NO. CD032-1-7-88

8 July 88
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ATTACHMENT NO. 1
GEB REQUISITION 88-18 - DACW 33-87-D—-0007
DELIVERY ORDER NO.5
EXPLORATION INSTRUCTIONS

PROJECT: Test DrainvInstallation
SITE: North Springfield Dam, No. Springfield, VT

PURPOSE: To develop seepage relief techniques.

1. SCOPE OF INVESTIGATIONS:

a. Two drain holes, one 130 feet long and one 180 feet long, shall be
bored at the locations shown on Attachment 2. Both holes shall be located
by the inspector and drilled so that their directions of advance are as
close as possible to those shown on Attachment 2.

b. Both holes shall be inclined so that their distal énds are at a
5-degree angle up fram the horizontal plane relative to the point of

entry.

c. Two—inch naminal, slotted (.014 in size), schedule 80, flush
jointed pipe with end caps and sections of blank pipe shall be installed
in the drain hcles as shown in Attachment 3. Ten linear feet of HX casing
used in drilling shall be left in place to protrude fram the bank about 6
inches.

d. The inspector shall provide telephone repcrts to

Mr. Tim Beauchemin, Corps of Engineers, at tel. (617) 647-8365 at least
once every working day and upon encountering refusal cr campletion of each
boring prior to drain installation. -The alternate pcint of contact is

Mr. John Hart at tel. (617) 647-8389.

2. SITE CONDITIONS.

Both holes are located in the downstream right abutment of North
Springfield Dam. Subsurface conditions are presented in Attachment 3.
Access is available fram a road to the downstream tce of the dam and a
causeway across a drainage channel. A bulldozer may be required to notch

- into the berm ard/or provide a drilling platform. Sare pumping of the

seepage pool may be necessary.

3. COCRDINATICN.

The Contractor shall contact Mr. Tim Beauchemin, Corps of Engineers,
at tel. (617) 647-8365 one week prior to the start of work. The field
inspector shell give a-daily telephone report on the progress of the work
to Mr. Beauchemin. The Contractor shall also coordinate with
Mr. Thamas Coen, Project Manager at North Springfield Dam, tel. (802)
886-7775.
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4. EXPLORATIONS. (see exploration plan, Attachment 2)

Borings Hw-A and HW-B shall be redesignated Hw-88-1 and HW-88-2 in
order cf their campletion.

5. GOVERNMENT REVIBW.

The Government will review the draft submittal as well as the
campleted work. Subsequent to such review, the Contractor shall
accamplish any corrections which may be directed as the result of the
Govenment review.

6. COMPLETION SCHEDULE.

Services under this delivery order shall start on or before
11 April 1988. Duration of the field work is estimated to be twenty-five

days. The gectechnical report shall be submitted in draft format for

review (by the Govenment), postmarked no later than seven calendar days
after the completion of field work. Government review will take
approximately ten calendar days from the receipt of the draft report. The
final geotechnical report shall be submitted postmarked no later than
seven calendar days after the receipt of the draft report with Government
camments.

7. QUALITY CONTRCL.

You will be held responsible for the quality of the maps submitted and
for all damages caused the Government as a result of your negligence in
the performance of any services furnished under the contract.

althcugh submissions required by your contract are technically
reviewed by the Government, it is emphasized that your work must be
prosecuted using proper internal controls and review procedures. The
letter of transmittal for each sutmission which you make shall include a
certification that the submission has been subjected to your own review
and coordination procedures to insure (a) campleteness for each discipline
cammensurate with the level of effort required for that submission, (b)
elimination of conflicts, errors, and amissions, and (c) the cverall
professional and technical accuracy of the submission. Documents which
are significantly deficient in any of these areas will be returned to you
for correction and/or upgrading prior to our campleting our review.
Contract submission dates will not be extended if a resubmission of draft
material is required for this reason.
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b. Project Site

The low angle drain installation took place on the downstream right
abutment of North Springfield Dam, Vermont. The low angle drains
were located at the toe of the right abutment. The lower surface of
the abutment, where the drains were installed, is covered with rip-
rap. Access to one drain was obtained via a causeway that crosses a
drainage channel at the toe of the right abutment. Access to the
other drain was gained by crossing a shallow drainage pool above a
concrete weir at the toe of the right abutment.

A General Project Map, Site Location Plan, and Boring Location Map
are included in Section 8. A general plan of this site was provided
to us in the Delivery Order, and is included in Section 3a.

¢. Purpose

The purpose of this investigation was to develop seepage relief

“techniques by the use of horizontal drains, to be used in the

downstream abutment area. These techniques are to be used as part
of a program to solve the seepage and subsequent erosion problems in
this area of the dam.

d. Scope of Work

Survey, inspection, exploration and drain installation instructions,
which were provided by the Army Corps of Engineers, New England
Division, through the contract Geotechnical Exploratory Work Various
Locations in New England. Spec1f1c instructions and changes during
the course of the work were given verbally during on-site and
telephone conversations with USACE representatives. Details of new
instructions can be found listed in Table II, Section 5 (Telephone
Log). The main changes were (1) two drain holes, both approximately
150 ft long, were to be installed as opposed to two drains, one 130
ft and the other 180 ft; (2) 1-1/2" diameter PVC wire wound screen
was used rather than a 2" diameter screen; and (3) 2" diameter gal-
vanized steel pipe was used in lieu of HX casing as a protector

pipe.

' Drilling and drain installation was commenced by Atlantic Testing

Laboratories personnel using Atlantic Testing Laboratories equlpment
and subsequently, Jeff Jensen and ATL personnel using Jensen's
Drilling equipment. The drain holes were advanced and drain pipe
installed as indicated on Attachment No. 1, Exploration Instruc-
tions, of the Delivery Order (Sectlon 3a) and as outlined in the
contract specifications and amended in the conversatlons outlined in
Table II, Section 5.




SECTION 4

QUALITY CONTROL



a. General Certification statement

I hereby certify that the records, equipment and procedures men-
ttioned herein were used to perform the subsurface exploration
cdlescribed herein. I also certify that the work was performed in a
professional manner and meets the requirements set forth in the
cdlelivery order. This report has been subject to my review and is
both complete and technically accurate.

CERTIFAED JULY 8, 1988

f
/ Seten
ifer F. Thew, P.E./L.S.

‘Spe




b. Records Taken

Pertinent drilling procedures are noted on the following forms
provided for use by the Corps of Engineers:

NED 121 - Field Log of Test Boring, Summary
NED 58 and 58a - Field Log of Test Boring
NED 59 - Boring Location Sketch

Information outlining the installed drain characteristics were noted
on the Drain Installation Detail. A completed series of logs for
2ach of the borings is included in Section 7. The Boring Location
Map is included in Section 7.

A Summary of Daily Activities and Telephone Logs are Tables I and

LI, respectively of Section 5. The Safety Meeting Reports, NED Form
251, including exposure time for Atlantic Testing Laboratories’',
IJSACE, and subcontract personnel, is included in Section 6.

c. Equipment Used
All equipment and supplies were provided by Atlantic Testing
Laboratories, Limited, with the exception of that provided by sub-

contractors. A listing of pertinent equipment follows:

1. Drilling Equipment

CME 850 ATV drill rig

- HW and NW casing with spin shoes

drill rod, NX taper threaded in 2 ft, 5 ft, and 10 ft lengths
used for sampling and turning 3-7/8" roller bits

- 3" centrifugal pump with 500 ft of fire hose

Subcontracted Equipment

- Jensen-fabricated hydrostatic rotary drill

- 2" I.D. seamless steel pipe with API threaded box and pin
ends welded to the ends of the pipe

- 3-7/8" roller bit

Survey Equipment

- hand level
- engineer's rule
- 100 ft fiberglass tape
d. Procedures

1l. Survey Procedures

The boring locations and approximate elevations were determined by
-he inspector using a hand level, engineer's rule and measuring
iape. The concrete weir at the toe of the dam was used as a
reference point for both horizontal and vertical measurements.
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The elevation of the top of the concrete weir as shown on USACE
Drawing No. SUR-425 is 461.72 ft; this was used as a reference
elevation. The location of each boring is shown on the boring loca-
tion plan and the boring location sketches in Section 8; survey
notes can be found in Section 9.

2. Drilling and Drain Installation Procedures

Five (5) low angle borings were performed at North Springfield Dam
in completing the installation of two (2) low angle drains. Both
the completed drains have 1-1/2" PVC drain pipes installed within
them. The specially-built Jensen drill rig was used on four of the
five borings, including the two completed borings. The CME 850 was

‘used on the first boring.

The Jensen drill rig was best suited for advancing the low angle
drain holes because of its design. The Jensen rig used a Xknockoff
bit and no separate casing. The drill rod served as the casing for
the drain pipe. The Jensen drill rig used a 3-7/8" roller bit to
advance the boring and used drilling foam to hold the hole open and
reduce friction between the boring wall and the outside of the
casing.

Once the boring was advanced to the desired depth using the Jensen
drill rig the drill rod was turned in the opposite direction as to
what it had been turning in order to advance the hole, in doing this
the bit was released from the end of the drill rod. The drain pipe
(screen and solid PVC pipe) was then inserted into the drill rod and
the drill rod was then extracted. The bore hole collapsed around the
drain pipe, holding it in place. Finally, a 2" galvanized protec-
tive pipe was placed over the PVC drain to protect it against wvan-
dalism.
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SECTION 5

DAILY ACTIVITY AND TELEPHONE LOG




Date

June 7,
Tuesday

June 8,

1988

1988

‘Wednesday

June 9,
Thursday

June 10,
Friday

1988

1988

TABLE I
Daily Activity Log

North Springfield, Vermont

Activity

- Drill crew (Todd Burnham and Tom Stearns) on

site 6 a.m. to 7 p.m.

Gurney Brothers had excavation equlpment on-
site 9 a.m. to 12:45 p.m.

Corps representative onsite 9:40 a.m. to open
valve to dewater upper drainage pond.
Inspected previously installed piezometers and
protective pipes that need to be grouted in
place. One soil boring remains open and needs
to be backfilled.

Setting drill rig up on drain hole HW-B(1)
from 6 a.m. to 2:30 p.m.; began drilling at
2:30 p.m.

CME850 drill advanced casing very slowly to 20
ft; steady flow of groundwater coming from toe
of the excavation.

8 hours standby.

Drill crew onsite 6:30 a.m. to 7 p.m.

G. Hargrave, ATL inspector, in transit to
site.

Corps representatives, R. DeFilippo and T.
Beauchemin, onsite 9 a.m. to 3 p.m., USACE
representatives felt that too much rip-rap had
been excavated. Point of entry was ap-
proximately 4 ft too high, however, the Corps
accepted the location.

Advanced drain hole HW-B(1l) to 34 ft.

G. Hargrave, ATL inspector, onsite 7 a.m. to
6:30 p.m.; drill crew onsite 6:30 a.m. to
6:30 p.m. :
Weather - overcast, 60 degrees.

Hole HW-B(1l) advanced to 40 ft. .

10 a.m. to 6:30 p.m. standby time, bearings in
rig had to be replaced due to damage caused by
drilling at 5 degree angle.

Mike Curran, USACE Basin Manager, was onsite
and took pictures of seepage in excavated
area; he did not think area was in imminent
danger of collapse.

Performed falling head test on P2Z-15 (FD88 3).
8 hours standby to repair equipment.

G. Hargrave, ATL inspector, onsite 8 to

11 a.m.; drill crew onsite 6:30 to 11 a.m.
Drill crew grouted protective casing for ex-
isting piezometers installed under D.O. 0003.




June 10,
Friday

June 13,
Monday

June 14,
Tuesday

June 15,
Wednesday

1988 - Continued

1988

1988

1988

- G. Hargrave, ATL Inspector, and drill crew

shored up excavation per R. DeFilippo (USACE)
request. '
4.5 hours standby.

G. Hargrave, ATL, inspector and drill crew
onsite 12:30 to 7 p.m.

Weather, hot and humid, 80 degrees.

Drill crew set up torches and heated HW casing
so extra piece could be removed to enable them
to use telescoping techniques. Drill crew
toocled up to use NW (3") casing, telescoped
inside HW (4") casing. (12:30 -6 p.m.)

Drill rig started excessive vibrations; crew
removed universal joints for repair after
checking other bearings. The universal joints
were destroyed due to drilling at 5 degree
angle.

6.5 hours standby for tooling up rig and rig
repair.

G. Hargrave, ATL inspector, and drill crew on-
site 7 a.m. to 5 p.m.

Weather, clear and hot, light winds.

Crew replaced u-joint; drill rig was still
making excessive noise when run at proper
speed. Crew removed right angle drive and
discovered its bearings were destroyed. No
drilling performed on today's date.

8 hours standby time, rig repair.

G. Hargrave, ATL inspector, and drill crew on
site 9 a.m. to 6 p.m.
Weather, hot, hazy, no wind, 90 degrees.

- Held safety meeting.

Inspector and drill crew replaced 1ock1ng cap
with screw-on cap on PZ-15.

Drill crew attempted to install right angle
drive but base plate holes on new unit did not
line up with rig holes. Richard Crawford,
certified welder, inspected base plate and
suggested we switch base plates rather than
try to reweld the new plate.

Drillers installed new right angle drive with
old base plate.

Rig was still making noise, apparently from
different sources. Drilling at 5 degree angle
appears too difficult for a drill rig of this
design.

8 hours standby, rig repair.




June 16, 1988
‘Thursday

June 20, 1988
Monday

June 21, 1988
'Tuesday

June 28, 1988
Tuesday

G. Hargrave, ATL inspector, and drill crew
onsite 7 to 9 a.m.

Weather hot, 90 degrees.

Drill crew removed bearings from gear box to
determine the cause for the vibrations and
noise that is being evidenced.

2 hours standby, rig repair.

Paul Davis, ATL inspector, and drill crew on-
site 1 to 5 p.m.

Moved CME 850 around to side of dam to try
several boom angles. Appears that boom must
be at 35 degree angle from horizontal, or

more, to run properly.

4 hours standby time, trying different boon
angles.

Paul Davis, ATL inspector, and drill crew on-
site 7:30 a.m. to 12:30 p.m.

Set CME850 back on hole; picked up site. It
was decided that another type rig would be
required to drill the drain holes if we were
not to have continual maintenance problems.

5 hours standby time.

Tom Pahler, ATL inspector, on site 10 a.m. to
8:30 p.m. ATL drill crew onsite 7 a.m. to
8:30 p.m. Jeff Jensen from Jensenh Drilling
Company onsite 7 a.m. to 8:30 p.m. Ron
DeFilippo and T. Beauchemin, USACE, onsite 9
a.m., to 1:30 p.m.

Mobilized drill rig to location of drain and
set up rig (7 - 9:45 a.m).

ATL drill crew and Jeff Jensen were advancing
drain hole HW-A 1 using Jensen's drill rigqg.

ATL drill crew attempted to remove HW casing
from HW-B 1. Casing could not be turned:;
drill crew grouted casing in place.

Drill crew started drilling Horizontal Boring
HW-A 1. The following are notes regarding the
drilling:

Depth Time Remarks
0 9:45 a.m. advanced through rubble

surface cover

10! - -

20 10:00 a.m. drill chattering (cobbles),
lost foam

30! 10:30 a.m. return at 25!

40" 11:10 a.m. cobbles

50" 11:20 a.m. reduced quantity of foam

a.m. - -

60'  11:30
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June 28, 1988 - Continued
Tuesday Depth Time Remarks
70" 11:35 a.m. added foam at beginning "
- of run
80" 11:42 a.m. torque pressure increased
with slower progress
starting at 83!
90"’ 12:00 p.m. - _
92" 12:00 p.m. high torque pressure and
- increased drill fluid
pressure, pulled all steel,
found roller bit was plug-
ged; cleared bit and
drillers fabricated a
check valve on roller bit
o' 2:00 p.m. re-entered bore hole with
check valve on roller bit
30" 2:10 p.m. high drill fluid pressure,
pulled steel and found
check valve had failed and
roller bit was plugged
o' 2:15 p.m. re-entered with new roller
bit and check valve
90" 2:45 p.m. -
100! 2:51 p.m. torque pressure increased
110! 2:58 p.m. -
115! -3:05 p.m. started pulling steel out
to 80!
80" 3:25 p.m. torque pressure reduced,
started advancing steel
120" 4:10 p.m. high torque pressure could
not advance hole, pulled
steel
4:20 p.m lost lead drill rod and bit
in hole
4:25 p.m. terminated hole at 120!
- Horizontal Boring HW 88-1, HW-A 2, drilling
notes:
Depth Time Remarks
o' 4:45 p.m relocated bore hole approx-
imately 2' to the north,
advanced hole with new bit
and rebuilt check valve
10! 5:05 p.m. -
20! 5:12 p.m. -
30" 5:17 p.m. foam is returning from em-
bankment and from first
: bore hole
40" 5:45 p.m. high torque pressure; to

reduce pressure ran steel
in and out N




June 28, 1988 - Continued

June 29, 1988
Wednesday '

Depth Time Remarks
50! 6:15 p.m. -

60! 6:21 p.m. -

70! 6:30 p.m. -

80! 6:35 p.m. no foam return
30! 6:43 p.m., -

100" 6:54 p.m. -

110" 7:00 p.m. -

120! 7:12 p.m. -

130" 7:20 p.m. -

140' 7:30 p.m., -

150°' 7:37 p.m. -

- 7:45 p.m. set PVC screen and pipe
(110' screen, 40' pipe)
set galvanized 2" protec-

tive pipe (10')
8:15 p.m. boring completed

4.75 hours standby (bore hole move, cleaning
bit, check valve fabrication)

Tom Pahler, ATL inspector, onsite 7:30 a.m. to
8:30 p.m. ATL drill crew onsite 7 a.m. to

8:30 p.m.

Move drill rig to drill location, set up, (7 -

10 am)

Horizontal Boring HW-B 2 drilling notes:

Depth Time Remarks

0 10:00 a.m. drill chattering, noted re-
turn of drill fluid from
abutment

15" 10:15 a.m. -

25! 10:25 a.m. -

45! 11:00 a.m. cobbles at 40!

55! 11:12 a.m. chatter

65! 11:30 a. lost drill foam

a.m.
- 11:42 a.m. slight return of drill foam
p.m

75! 12:06 p. pulled drill steel due to
high torque and drill foam
pressure

0 12:45 p.m. re-enter bore hole

35! 1:05 p.m. broke master link on drill

feed cylinder
- 2:40 p.m. start up, return of drill

foam
45! 3:20 p.m. difficult drilling due to
cobbles
55! 3:40 p.m. lost drill foam at 55'
65! 4:00 p.m. -
75! 4:50 p.m. high torque pressure,

encountered boulders
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June 29,
Wednesday

June 30,
Thursday

1988 - Continued

1988

Depth Time Remarks

‘91! 5:30 p.m. pulled steel to reduce
pressure

- 6:20 p.m. advanced steel

95! 6:50 p.m. torque pressure increasing

110! 7:05 p.m. terminate hole due to in-

creasing torque pressure
and risk of losing drill
rods

- 7:15 p.m. set screen, had trouble
with bit detachment, start-
ed pulling drill steel,
broke well screen, lost
drill bit and 8' of well
screen and the bore hole

4.5 hours standby (bore hole move and repair-

ing master 1link)

Tom Pahler, ATL inspector, onsite 8 a.m. to
3:30 p.m. ATL drill crew onsite 7:30 a.m. to
3:30 p.m.

Mobilize drill and set up on bore hole (7:30 -
8 a.m.)

Held safety meeting

Drill crew prepared drill bits and check valve
assembly and rearranged drill steel so steel
with buttons are set up to be in lead in hole
in an attempt to ream bore hole to reduce
torque resistance.

Horizontal Boring HW 88-2, HW-B 3, drilling

Depth Time Remarks

0 8:35 a.m. relocated boring one foot
north of HW-B 2

10! 8:45 a.m. -

20" 8:50 a.m. drill foam return from
abutment

30! 9:00 a.m. -

40" 9:14 a.m. -

50! 9:28 a.m. -

60" 9:40 a.m. -

70! 10:00 a.m. -

80! - -

90" 10:35 a.m. -

100" - increased the concentration

of drill foam; it apparent-

ly stabilizes bore hole and

: reduces torque pressures

120° 11:36 a.m. -

130" 12:10 p.m. -
140" 12:35 p.m. -
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June 30,
Thursday

July 1,
Friday

1988

1988 - Continued

Depth

Time

12:40 p.m.

2:15 p.m.

__Remarks

detach bit, set screen and
solid pipe (110' screen and
40' solid pipe); pull drill
steel and set 20' galvaniz-
ed protective pipe (10' in
abutment, 10' outside
embankment)

bore hole and drain con-
struction completed

- 0.5 hours standby (bore hole move)

- Gurney Brothers onsite with CAT936 loader,

repair slope where excavation had been made (4

hours) .
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Date

May 12,
Thursday

June 3,
Friday

1988

1988

TABLE II
Daily Telephone Log

North Springfield, Vermont

. Conversation

10:45 a.m., R. DeFilippo, USACE, to Spencer
Thew, ATL. '

R. DeFilippo, USACE, called to inform S. Thew,
ATL, that Delivery Order No. 5 for horizontal
drains should be received in the near future.
R. DeFilippo, USACE, indicated that the size
pipe to be used is as follows:

1-1/2" diameter PVC pipe
80 1.f. of blank Schedule 80 pipe
270 1.f. of 0.014" slotted screen

R. DeFilippo, USACE, said that the pipe size
indicated on the Delivery Order was 2",
however, 1-1/2" is correct. He also said the
horizontal drains will be at a 5 degree up
angle; one boring will be 200 ft deep and the
other 150 ft deep.

R. DeFilippo, USACE, indicated that they had
been talking to Jensen Drilling Company, Al-
coa, Tennessee and had spoken to the Presi-
dent. (Jeff Jensen phone number 615/984-4627.)
R. DeFilippo, USACE, indicated that Jensen had
information on Xknockoff bits which would
facilitate the installation of the drain. S.
Thew, ATL, told R. DeFilippo, USACE, that ATL
would contact Jensen Drilling to discuss their
procedures.

11:30 a.m., R. DeFilippo, USACE, to S. Thew,
ATL.

R. DeFilippo, USACE, called to verify the
quantities of pipe required for piezometer in-
stallation. The requirements were 110 1.f. of
screen for both borings HDA and HDB, and each
will require 40 1.f. of solid pipe. R.

DeFlllppO then indicated that HDA would
require 20 1.f. of HW casing to be left in
place and HDB would require 30 1.f. of HW
casing to be left in place. R. DeFilippo,
USACE, reaffirmed that the slot size would be
0.014 inches.
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June 3, 1988 - Continued

Friday

June 6,
Monday

June 9,
Thursday

June 10,
Friday

1988

1988

1988

S. Thew, ATL, requested that we be allowed to
work a 12-hour day since it was summer months
with plenty of daylight. R. DeFilippo, USACE,
said he did not see a problem with that,
however, he would have to check into it and
get back to ATL regarding a decision.

8:00 a.m., S. Thew, ATL, to Tim Beauchemin,
USACE.

Tim Beauchemin, USACE, was not in. S. Thew,
ATL, spoke with R. DeFilippo, USACE, and dis-
cussed the possibility of excavating the rock
£ill on the face of the dam in order to en-
chance the drilling effort. R. DeFilippo,
USACE, indicated that the area around the
downstream hole (HDB) was being proposed for
reconstruction and excavation of all the rock
in this area was alright.- Consideration will
have to be given to maintaining stability of
the excavation. R. DeFillippo, USACE, was not
sure of the upstream horizontal hole and was
going to check and call back.

9:10 a.m., R. DeFilippo, USACE, to S. Thew,
ATL.

R. DeFilippo, USACE, indicated that the rock
£fill in the area of HDA could be removed,
however, reconstruction is not planned in this
area. Therefore, ATL would have to return the
slope to the original condition if the slope
were disturbed.

R. DeFilippo, USACE, gave ATL blanket approval
on a l2-hour day, we do not have to report
hours to him unless there is something
unusual. :

10:30 a.m., G. Hargrave, ATL, to R. DeFilippo,
USACE.

R. DeFilippo, USACE, is going to send mylar of
site plan to Canton.

R. DeFilippo is quite concerned about slope
failure and wants G. Hargrave, ATL, to monitor
seepage from abutment area.

8:30 a.m., G. Hargrave, ATL, to R. DeFilippo
USACE.

R. DeFilippo requested that drill crew shore-
up excavation. ~




June 10, 1988 - Continued

Friday

June 14, 1988
Tuesday

June 15, 1988
Wednesday

June 16, 1988
Thursday

June 21, 1988
Tuesday

June 21, 1988
Tuesday

R. DeFilippo will be onsite Tuesday.

R. DeFilippo informed G. Hargrave that time
spent with tow truck on Thursday cannot be
billed.

G. Hargrave, ATL to R. DeFilippo, USACE.

R. DeFilippo, USACE, informed G. Hargrave,
ATL, that he would not be onsite today. Yuri
Yatsevitch will be his phone contact for the
remainder of the week and can be reached at
617/647-8387. Y. Yatsevitch may stop at job
site later in week.

G. Hargrave, ATL, told R. DeFilippo that the
shoring was more of a safety hazard than any-
thing, therefore, it was taken down.

R. DeFilippo requested that regular drill logs
be kept on the borings.

G. Hargrave, ATL, to Y. Yatsevitch, USACE.

G. Hargrave, ATL, gave Y. Yatsevitch, USACE, a
job update and told him that drillers were
repairing drill rigqg.

8:30 a.m., G. Hargrave, ATL, to Y. Yatsevitch,
USACE.

G. Hargrave, ATL, told Y. Yatsevitch, USACE,
that drill crew is working on different
problem with drill rig. Also, drill crew will
shore-up excavation before leaving site.

9 a.m., Tim Beauchemin, USACE, to P. Davis,
ATL

P. Davis talked to T. Beauchemin about the
possibility of bringing another rig to the
job. T. Beauchemin said if we pulled off
hole, the excavation must be filled with fine
stone that is on the site.

9:10 a.m. - Spencer Thew, ATL, to Ron
DeFillipo, USACE ‘

R. DeFilippo, USACE, was not in; S. Thew, ATL,
talked to Yuri Yatsevitch, USACE, and told him
that we were having mechanical problems with
the rig and that we were in the process of
trying to solve them. S. Thew, ATL, indicated




June 21,
Tuesday

June 22,
Wednesday

1988 - Continued

1988

that we would have more answers late in the
day and would call R. DeFilippo, USACE, back
on June 22.

8:15 a.m. Spencer Thew, ATL, to

Ron DeFilippo, USACE

R. DeFilippo, USACE, was not in; S. Thew, ATL,
asked for Y. Yatsevitch, USACE, who was not
available. S. Thew, ATL, then asked for John
Hart, USACE. John Hart, USACE, got Tim
Beauchemin, USACE, on the phone for a con-
ference call.

S. Thew, ATL, said that basically we had three
alternatives, (1) continue drilling with our
rig which had advanced the hole to 40 ft,
however, this resulted in substantial mechani-
cal damage to the rig. S. Thew explained that
with the rig drilling in a horizontal posi-
tion, it was very rough on the universal
joints and right angle drive since we were
transferring the power at two 90 degree
angles. CME had told ATL that the drill rig
would drill horizontally which is correct.
However, there is a lot of wear and tear on
the drill rig. (2) Rent a Hole Gator which we

have located in New Jersey. When ATL rents
the Hole Gator, ATL has to take it in an as-is
condition and S. Thew, ATL, is somewhat con-

cerned about mechanical failures and delay of
the project. The Hole Gator is made by Acker
Drill and designed specifically to drill
horizontal holes. - (3) Get Jeff Jensen from
Alcoa, Tennesee to provide a drill rig. It is
our understanding that a rig is currently
available and ATL will have to take our low-
boy trailer down to Tennesee to pick up the
rig. Mr. Jensen himself would come up and
work with our drill crew and feels they can
complete the project in less than a week. S.
Thew, ATL, recommended that we go with alter-
native (3) and J. Hart, USACE, concurred.

S. Thew, ATL, then discussed that installing a
protective pipe with this type of rig may be
very difficult. We are currently working on
these details.

S. Thew suggested that we excavate around the
drain pipe at the surface of the slope. We
would then place a concrete encasement, which
would have a steel protective pipe inserted
around the drain pipe. This would certainly
protect the pipe from vandalism which is a
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June 22, 1988 - Continued

Wednesday

June 27, 1988
Monday

June 29, 1988
Wednesday

concern of the Corps of Engineers. J. Hart,
USACE, said that this procedure was acceptable
on the upstream hole since no reconstruction-
was to be performed in this area. However,
this may not be acceptable on the downstream
holes since this area would be reconstructed.
J. Hart, USACE, then said that maybe we could
move the upstream hole slightly out of the
area of reconstruction. If this was the case,
then the concrete encasement would be accept-
able. J. Hart, USACE, was to check on this
and let us know if in fact we could relocate
the hole. We are to start drilling the
upstream hole first.

S. Thew, ATL, indicated that we were currently
attempting to schedule the project to begin
drilling on Tuesday, June 28. J. Hart, USACE,
said this would be acceptable.

11:55 a.m. - Spencer Thew, ATL, to Ron
DeFillipo, USACE

S. Thew, ATL, informed R. DeFilippo, USACE,
that we were mobilizing to the site today and
everything appears to be going timely.

Tomorrow we will be removing the HW casing in
the initial drill hole and starting the
horizontal drill holes. S. Thew, ATL, asked
R. DeFilippo, USACE, if it was necessary to
place any grout in the existing horizontal
hole or just allow it to collapse as we ex-
truded the casing. R. DeFilippo, USACE, said
it would be fine to extrude the casing. R.
DeFilippo, USACE, said we should immediately
make arrangements to start cleaning up the
area at the toe of the dam.

S. Thew, ATL, told R. DeFilippo, USACE, that
Tom Pahler, ATL, would be the geotechnical in-
spector for the first couple of days (Tuesday
and Wednesday) since Greg Hargrave, ATL, was
out due to illness.

R. DeFilippo, USACE, said that he and Tim
Beauchemin, USACE, would be onsite Tuesday.

7:55 a.m. - T. Pahler, ATL, to T. Beauchemin,
USACE

T. Pahler, ATL, told T. Beauchemin, USACE,
that the first -boring was completed and we
were proceeding to the next hole.
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June 29,

1988 - Continued

‘Wednesday

June 30,
Thursday

July 1,
Friday

1988

1988

T. Beauchemin, USACE, asked if drill crew
could loosen and grease the steel piezometer
caps and grout the cancelled boring. T. Pah-
ler, ATL, said yes.

T. Pahler, ATL, discussed problems accessing

second boring due to steep banks and water

depths. It was proposed that the boring be
advanced in the area of the existing HW cased
boring and be located as low and as close to
the proposed location as possible. T.
Beauchemin, USACE, agreed the boring should be
performed where it can be advanced.

9:50 a.m. - T. Pahler, ATL, to T. Beauchenin,
USACE, regarding hole depths due to excava-
tion.

T. Beauchemin, USACE, said hole should be ad-
vaneced a net 140' from the excavated face.
It is the USACE's intention to bring the slope
back to the old grade which would require the
PVC and galvanized protective pipes to be a
sufficient length to protrude from the final
slope.

T. Pahler, ATL, was concerned that too much
pipe overlay at this time may hinder backfill-
ing of excavated embankment. Mr. Beauchemin,
USACE, acknowledged this and expressed that it
would not be of significant concern.

3 p.m. - T. Pahler, ATL, to T. Beauchemin,
USACE

T. Pahler, ATL, told T. Beauchemin, USACE,
that the project is complete, site is cleaned
up, drill crew could not grout unsuccessful
bore holes due to cave-ins and he will inform
Gurney Brothers that site is ready for back-

- fill.

T. Pahler, ATL, to T. Beauchemin, USACE
T. Pahler, ATL, asked if Gurney Brothers Con-
struction had been in contact with USACE
regarding backfilling embankment excavation.
T. Beauchemin, USACE, indicated that Gurney
Brothers Contruction had contacted him.
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a.

Figure 1 - General Project Map
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b.

Figure 2 - Site Location Map
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c.

Figure 3 - Boring Location Map
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DISCUSSION OF RESULTS




Discussion of Results

In the following discussion, it is our hope that the reader will be
enlightened to some of the possibly serious problems facing:the con-
-ractors_who attempt to install low angle drains. Because this par-
fzicular project was a model for future projects of this type, we
feel it has served its purpose quite well in helping to identify not
only problem areas but also equipment and techniques that worked
quite well. .

Starting with the drill rigs, we found that design was an. extremely
important factor. Because the CME 850 was not designed to effi=
ciently drill horizontal holes, it was of little use on this
project. As the reader can see by comparing the activity and drill
logs from the holes done by the Jensen drill rig and the CME 850,
he Jensen drill rig is a very efficient machine for thlS type of
\vork

Although the Delivery Order did not request soil sampling on this.
project, a rough evaluation of subsurface conditions could be deter-
mined by the speed that the boring was advanced, examination of
drill wash/cuttings and rate of drill’ fluld return. -

Besides the drill rig design, the proper type and use of. drllllng_
fluid proved to be an important contributing factor to:the ef-
Elc1ency of the operatlon. The borings performed with the Jensen
drill rig were advanced using drilling-foam. By running a hlgh con-
centration of drilling foam, high torque pressure problems were
greatly reduced. When the drilling foam was used properly, it
created a bridging action within the boring which helped to hold the
hole open. It also had 1lubrication properties that reduced the
friction between the outer drill rod and the boring. Thé CME 850
used straight water as a drilling fluid; this method of. drilling
probably contributed to some of the problems this drill rig encoun-
i-ered. By using water, the amount of force needed to turn the drill
steel was greater than if the foam had been used because. of the
friction between the outer casing wall and the boring.

The next point of discussion is the USACE original request for the
use of HX casing as a protector pipe around the PVC pipe. The Jen-
sen drill rig was unable to install the HX size protective pipe as
originally specified in Attachment 1 of the Delivery Order No. 0005.
The drill steel (2" ID) used by the Jensen drill rig, had to be
removed prior to the installation of the protective pipe. As soon as
-he drill steel was removed, the open hole around the PVC drain p1pe
izended to collapse making it 1mp0551b1e to install the HX casing
without damaging the PVC drain pipe due to the resistance from the
material that collapsed in the hole. To rectlfy this situation, 2"
diameter galvanized steel pipe was used in lieu of the HX size
casing with the approval of Mr. Tim Beauchemin (USACE). The 2" gal-
vanized steel pipe was easily installed after the drill steel was
removed because its smaller diameter offered less resistance to the
collapsed material in the hole and provided more than adequate
protection agalnst vandalism.
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Another point of discussion centers around the use of PVC wire wound
screen. The use of this type of screen presented two problems: (1)
there was a problem obtaining the screen that would meet the USACE
specifications, and (2) the screen specified and obtained was sub-
stantially weaker than regular PVC slotted screen. In order to ob-
tain 1-1/2" diameter, flush jointed wire wound screen to meet USACE
specifications, two manufacturers of well screen had to be employed.
The first company, Johnson Well Screen, supplied the well screen and
the second company, Diedrich Drilling, welded ends onto the screen
so that they could be connected with flush joints. This procedure
increased the price of the well screen and the end product proved to
ke quite flimsy and weak at the joints. The overall weakness of the
wire wound screen made it fragile and difficult to work with. This
characteristic proved to be expensive when the screen broke at one
cf its joints during installation in Boring HB-2. When this hap-
rened, the drillers had to start a new hole; they lost a large sec-
tion of screen, a drill bit and all the time it took to drill the
hole.

To solve the problem with the wire wound screen, regular PVC machine
slotted well screen could be used in lieu of the wire wound screen.
The screen would be less expen51ve more rigid, have stronger 301nts
and ultimately be less expensive to install.

2fter the field work for this project was completed, little drainage
c¢f the embankment appeared to be taking place. This was probably
cdue to the decreased. hydrostatic head within the embankment that oc-
curs during the summer months.

It is our hope that the results of the project will provide insight
regarding proper tools, supplies, and techniques to be used in in-
stalling low angle drains.



